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CONFEREIC OF S0vIn. HUGLAL. JifreIsums

ON THE PLOBLEM OF IGHIZING RADIATTON -

Giziycna i sanicoeriya, lio 11 Dosehu AL 3. Ackhilpoy, Insilivue
tosco., W7 355 i Lavor Hrgdene and Oceupatblonal
Diseases, Acadeny of ledical

Sciences Ussr

A oiorence of Wolene institutes on ohe problen of ioni.ing radigcicon
tas c.cle in Mosco. &G-30 July 1955, Tily conterence -as valled vy the Iavii-
tute oi Labor Hygiene and Occupational iseasen, Academy of MeGleal seiences
USSR, and by the Acadeny of Medical Sci 65 USBR. TLis is the Pirst confer-
ence on the subjent neld in the USSR. .2 importance of the subject and the
novelty of many problems on “nich iorit is . eing aone in this Tield iwposed
the necessity or conducting an extensis . tackenge or opinions.  lMore tian 3C0
bersons irou 37 cities of the o1 Union carticipated in the coni'erence.
Among tne participants .ere scientific soriers from 20 hygiene and medical
st cuces, sanl tary puysicians, physi ian oo teClsal-sant tary s BRI LS
cersonnel ol sunihar;-upidemiological e, Cbo,

e . ausic wasks of insulouies of LYCACLe 1N . oTn on ilonizing racisbion

WEere oudlined
Meaical Scienc Jene and Occupatlional Discases,
Acaceny of leaizal Gelences USSR). 1 Ol ke repors G.cle on fhe
stave ol the provlen pertaining to hygicnic siandards of radlaiion wnder con-
ditions then radicactive substances are rcgorbed by the orgmnism. He also

' discussed {uture Problems relative to the draving up of hiyglenic standavds in
this 1ield. Speciiically, ne indicated clat the limiting dose of external
garma raaiation anounting to .05 roenieen ger day, which is accepted as g
standard in the USER, 15 50-100 tines higher tien the natural Lenkground. reoi -
tion. lor hat reason, one is jaced iih the cask of Lurther Losering cie
limiting vose on thie itasis o subsequent scientific .ork of an uxnaustive

nagure.

& report ploen by AL 4. Leavet, fwiive Prauber Acadeny of

Letavet pointed oui the fundagensal sicniricance of the principle ol rrac-
tional doses, vhich is being applicd in Lhe UZSR, and of the rule of estatlisi-
ing o éaily limi% of exposure to radiation .hich is based on this principle.

On the other hand, more consideration of total doses %o ~hich the subjects rave
teen exposed during 2 cortain len th of tire (rer ingtance, of veekly dos;s),

in accordance uith the brocecure adopted in the S ané iniland, is not pernissi-
ble. Letavet also poinfec cuk thav iradvquate  ork HAS een done on setting
standards as ‘ar as exposure Lo purbicl ifrvadiation (ior instance ol the handc,
head, ctc.) i5 concerncd.

In the report wncer olstlesion o roulen. o coerficieaty oy e reiative
violozical viTercivensss off s ceys wnd A-rays  as dlscussed ana ihe gernlasi-
tre dally exposure o Liien, Wledag, w0 G0, puysical equivalents oi a LLRNBECLL,
‘as caken as & wniv. On 4. CR3Ls, e ovouiricient of veluliye wiolopicel cf-
lecticness o alpha raaiaion squal Lo 1C  us provused (i. e., the peruissibie
dose ior alpha radiation is Buecpend oo 10 Uines staller Clan that of ganma
radiation). Tie coefTiciens O relati.. liologicel effectiveness for thermal
neutrons thern amounts to 5y «0r fasi nunorons to 1C, and for very rfast neutrons
Lo 20. The problen of the {exazt] numor el values of these coefiiclenis can e
decided ouly 'y further rescarch. Letai et also discussed vroblems pertaining to
Turther - ork on the naxzimum permissible concentrations of radicactive substances
in :ater and in air, rointing out that a rreat number of radicactive iszobopes
(more than 500) are already used at the present Lime.
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Sciences U3SSR) the problem of individual protvection in work wiih radioactive
substances was discussed. 1n this repori recammendations were glven in regard
to the applicaiion or individuael measures of pProtection in various types of
work with radiocactive substances (work with quantities ¢orresponding to uge

as indicators, work with shielded sources of radiation, work in which large
quantitites of radiometive substances are used, and repair work).

0f the greatest intcrest in tie report wes information on a new type of
special clothing to Le worn during work wilh radioactive substances, i.e.,
the so-called pneunatic clothing with a light, transperent "skafandr’ [al-
though "skafandr'literally means diving suit, it probably Gesignates in this
instance an outer layer of clothing provided with a helme:.] The pPrincipal
part of this clothing is an overall umade of plastic naterial. To prevent
interference with the temperature regulation of the tody, air is pumped into
the pneumatic elothing. The mosi levorable corditions are raintaineq wnen
L150-200 1iters of alr ber minute are pumpec into the suit. In & reporg vy
. V. Vershinin (Institute or Lebor Hygiene and Qecupational Diseases,
Academy of Medical Selences USSR), problems connected with the organization
of dosimetric control in conncetion with work on radiocactive isotopes were
clucidated and the Presently available dosimetric equipnent was deseribed.

Two reports by A. 1. Merey (Institute of Labor Hygiene and Occupational
Diseases, Acedemy of ledical Sciences USSR) dealt with important problems of
communal hygiene, In a report entitled "Slimination and Rendering Harmless
of Radioactive Westes ip Work With Radioactive Isotopes" Marey aiscusseq
conditions which are dangerous from the senitary standpoint and wiich may
arise in connection with the contamination of the awuospherc and of bodies
of water with various wastes containing radicactive bubstances.

The greatest danger from the sanitary .tandpoint is represented by
release into the almosphere of aerosols consisting of radicaciive substaices
with a long uelf-life, with the result that the Sswrrounding terrain nay ve
contaminated. Undoubtedly one must nay vreat attention to the problen of
ef'fluents containing radioactive substances which may contuminate bodies of
water. The author u, wue report discussed reasures vwaich would prevent the
contamination of the atmosphiere and of water with radiocactive substances,

He also touched Hpon presently available methods for the purifieation of
effluents from radicactive substances. In this respect he called attention
to the reliability of the riethod of evaporation (especxally aouble uistile
lation), the method of storing effluents which contain radiocactive sub-
stances with a short half-life, and the successful results obteined by ap-
Plying ion-exchange ilters. He rentioned that the coaguilation method de-
serves attention. Wuen radioaciive sivontiw. Ls present in the water, use
of trisodiwn phosphate as g coagulant yields good results. iarcy statges at
the conclusion of his repori that the use of Liological filiratbion lethods K
Elves encouraging results.

Of great importance are problems connected with the determination of
the content or radioaciive isotopes in the water of reservoirs and other
bodies of water, rerticularly when only a small cnount of contaminating sub- 4
stances is present. This probiem was discussed in a second report by larey
entitled [Aquacic Organisms as Indicutors of the Contaminetion of Bodigs of
Water With Radiocactive Isotopes” (cf. Gipiyena 1 Sanitariys, 1y 8, 1955)..

A number of reports dealt vith problems of labor hygicne arising in
work with radiocactive isotopes and with sources of ionizing radiation. In
@ report given by N. K. Rakhusov (Leningrad Iastitute of Lavor Hygiene and
Occupational. Diseases) problems of labor byglene arising in metal radio-
graphy were subjected to discussion. The method of radiography with colalt
25 & sowrce of rediation was Gi-cussed. fxternzl irradiation with garmma
rays is the most dangerous condition encountered in radiogranhy.
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I'ne author of ijwe repor
neasures whielh concribute to irprovement of lab
(an erfeccive arrangement of' the storage roon, measures aining at the safe
transporiation of containers, ete). Noteworthy is the proposal tnat 7050

be replaced with other isotopes which enmit 2 softer radiation 1i.e. » iridium,
which has an energy of radiation amounting to 280-850 kev, selenium Eles vudily
radiation or 73-260-i00 kev, cesium 177, lanthanum 140, terbiugy 161, hatnium
172, ete. Tt ig regrettable that in suggesting improvements of labor con-
ditions during radiography, the author of the report totally disregarded

the Possidility of i vater layers in storage
rooms, vhich of hat will be very effective from the
hygienic standpoint,

L described g number ol sanitary aug ayslenic

0T conditions in radiography

A report by N. U. Tarascuko and . A. Bodroveya (Iastitute of Labor
Hygiene and Ocecupational Digseases, Acadery of Medical Sclerices USHR) dealt
with problems of labor hygiene arising in conrection with work on radaio-
active luminescent cormpositions. ilork with luminescentg radioactive paint
involves emission of radioactive 8erosols and of ghe radicactive gases radon

and thoron into the air of the rooms in witich the work is conducted. Thesge
substances are Produets of Lhe decgy of radium, mesothoriumg,
Gamme, radiation is of less sigific

sanitary and hypienic measures were described
which make it possible to improve radically the labor conditions in this type
of work, Among these reasures is improvement of the technological Processes
and of the equipment (introduction of a semj -automatic method of printing,
use of etfective shields and of broperly designed work benches, application
of efficient exhauscs situateq neer the place where the work is conducted

and of' good general venLilation, and application of effective neasures of
protection against gamms radiation).

In a report by G.

Labor Hygiene and Occup Yy of Medical Sciences USSR)
problems of labor I, have a bearing on work with
radioactive isotopes in investigatipns of the weag of metal marts. To
investigate the wear of metels, Co v, Fed9 and zn®? are used. In work of

this type we encounter the danger of external gamma irradiation and of ex-
Posure to radioactive aerosols. Radiometive isotopes are used in determi-~
nation of the amount of nomnetal inclusions in steel, Caleium 45 15 used in
work of this type. In connection with this Tield, radiocactive aefosols congti-
tute a considerable danger from the sanitary standpoint, Froblems connecteg
with the use or radloactive isotopes in metallur;ty loy marking stecl and with
the application of radiocactive isotopes in medicine were also discussed in the
report.

M. Parknomenko ang V. V. Likitenko
ational Diseases, Acadenm
Yiiene were discussed which

(Institute of

M. A. Kazaxevich {Institute of Labor Hygiene ang Oceupational Diseases,
Academy of Medical Sciences U3SR) presented a paper entitled "The Clinical
Aspects of the Prclonged Action of Radiocactiv

Organism" and I. D. Makulova (
tional Diseases) gave o Teport cntitled "Data Obtained i
Observations Carried Outl on Persons Occupied-in Metal
Makulova's report data ver.
of chronic radietion sidknes

S produced solely by external
Kazakevich in hig report dis

Jamme, irradiation,
cussed the clinical aspects of

chronie radiation
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ciaracoeriog e [T AR R sucPuion, Giso 1 Liuil, gl HedQuy et g~
navion o¢ su.i, i, Ovte B4 suruniie Oy, vesin. 1o ang CUehe L T g

eondicions op cunbinuoi., . Jrolous e s . Kurlya.ndskaya cited
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: 100 the ANOUNLS renort.. by Hamilton ane otheps;, L5 distinguishoce Lrom Torcign
work, according to which rutheniwy 1¢ recwiulates principelly in the idneys,
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cetr of the rutheniuwm 105 is
Townd in Epe liver and .L3-15% A e ruthenium wofound in she OTEenisy is do-
Posited in ihe BoNes, .. wiiel it remaing top a long tire. Trese data change
our ideas oa the toricolosy of rutheniwng 100, In I{urlyand“‘mya': report  inter-
eseing vesults are also presented i Loindicate how 2 deffindbe 1init of' the
deposition of radioisotopes ip the tissues of the orgenism is established. This
limit depends on the quantity ol the radicactive isotoge which hes been intro-
duced into tio orzunisi,

« A report by AL A, Rubsnovshayn (Instituts of' Labor [ygziene and Oceupational
Disenues, Academy o Medicsl Seianceg USER) dealt with the eccunulation of
radivactive isotopes in the body of ambryar when lemule anipals were exposed to
the prolerged action of radioacty v strontiwg ang cesium, Rubanovslwya‘s data
are of' interest from the standpoint of renote consequences of the action ofr
rudioactive substances,

N, L. Beloborodove (Instituts of Lavor Hygiene and Cccupationa] Discases,
-cademy of Medical Sciences US5R) gave a TeLort entitled "Dty on the Prclon<ag
dction or fedicactive Ruthenium, Cesium, and Strontiwn Undep Experimsntc Con-
ditions.” On the basis of eXperirents continueq for a long ti (22-3C wentns B
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Beloborodova characterized the changes in the bloed and general conditions
f the animals as well as pathomorphol ogical changes which are observed under
such conditions,

.Using extensive data obtained in her investigations, Beloborodova de-
scribed three stages in the changes which periphersl blood undergoes in
chronic radiation sickness., The initial period comprising the first 10-12
months of the experiment is characterized by an instability and lability of
the hemopoietic system of animals expressed by considerable fluctustions in
the number of reticulocytes, leukocytes, and thrombocytes. The second stage,
corresponding to & period of 12-20 months from the beginning of the experiment,
ie characterized by relative rormalization and stabilization of the indexes of
reripheral blood, However, the quantity of reticulocytes remeins at an in-
creased level during this period. In the third stage there is a more or less
pronounced suppression of hemopoiesis, particularly if radioactive strontium
has been used. The duration of the phases and the degree to which they are
expressed vary with the radiocective isotopes to which the animals have been
exposed, Among the isotopes used in the experiments strontium proved to be
the most toxic,

Of definite interest is the use bv the author of the report of some
functional tests(pyegnancy, bloodletting) which tax to a certain extent the
body of the experimental animals and particularly their organs of blood for-
mation. These tests disclose the instability, the incomplete normalization,
and the inadequate extent of stabilization of the indexes of the peripheral. bloed,

A report by D. S. Kushneva (Institute of Labor Hygiene and Occupational

Diseases, Acadery of Medical Scienges USSR). dealt vith the ciaracteriptics

¢ of the radiotoxic of radon. Expeg@§Ehﬁs were carried,but with ;hree groups
of white rats. 'The anémals of the first .group were exvoskd to radon which’ .
they reSorbed.by dinhelation in a concentration of 8 x 10~5 curies per liter.
_The"second group inhaled %his ges in o concentration of 4 x 1077 curies per
liter and the third group In u cuuo.utration of & x 10"V curies per liter,
Exposing the animals four times to these concentrations of radon during one hour
led to their death. The inhalation of radon wes found to produce acute changes
in the organism of the rats. They developed chronic inflammation processes in
the lungs accompanied by vhenomena of fibrosis, affliction of the bronchi, and
metaplastic process.s Leuding . ..o rormation of tissue of & tumor tyoe, A=
a8 result of the inhalation of radon, the animals exhibited Pronounced vascular
changes culmina ting in hemorrhages., One must note that cessation of the in-
halation of radon does not stop further progress of the pathological processes.

The method of tracer atoms offers great possibilities of carrying out in-
vestigations in the field of industrial toxicology and hygiene. A number of
reports dealt with this subject, E. B. Kurlyandskaya {Institute of Labor
Hygiene and Occupational Diseases, Academy of Mediecal Sciernces USSR) outlined
her experience acquired in the application of thc method of radioactive isotopes
in industrial toxicology. She cited data on the investigation of the dis~
tribution of silicon in the organism upon intratracheal introduction obtained in
experiments with the use of radiocactive silicon. The greatest relative activity
due to the resorption of radioactive silicon was found in the lungs, liver,
kidoeys, and lymph glands. Investigation of the distribution and elimination
of hydrogen sulphide containing as a tracer S39 showed that the greatest quantity
of active sulgur accumulates in the kidneys, liver, and suprarenals, The smallest
quantity of 53% yas found in the brain.

In the report by Kurlyandskaya, data were presented on the metabolism of

liver phospholipids after poisoning with trinitrotoluolene, dichlorethane, and

- carbon tetrachloride. These datia were obtained with the use of the radicactive
isotope P 2, Data were alsc presented on the use of methionine containing S
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in studies dealing with disturbances or brotein metabollisy ip chronic leag o
poisoning. O definite interest is the use of the isotope Na@ in investi- T3
gations on the permeability of blood vessels luring silicosis, The permea- ' | EEERL .

Occupational Diseages) bresented extensive data on the investigation of the
metabolism of phosphorus compounds during poisoning with fluorine, vanadium,
and manganege compounds, In the investigation of the toxicology of aluminum
with the use of radiocactive phosnhorus. one could detect disturbances in th-
distritation of* phosphoric acid between igg free form ang {tg combined with
organic substances. The toxic action of aluminun comrounds is characterized
by, the spliiting off of inorganic phosphorus from its organic Compounds.
Ld

In thig Topllt L. [TY e vkl mAnganese cnloride interferes witn the
distridbuticn of vitamin By conteining 835 yeiyean internal organs and a1ge be -
tween divisions of the central R2rvous systen, The report also bresented some
data on disturbances of protein metabolism as g result of the action of silicic
acid on the body. Thege data were obtained by using labeleq methionine ang
radicactive phosphorus as a tracer,

cited on modificationg in the distributiop of water in the organism ag g result
of the action of high temperatures. Radicactive isotopes were also used in this
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